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ABSTRACT:  Thi.<«  report  presents  the  results  cf  an  Investi- 
gatloB  in  the  NOL  Supersonic  Tunnel  No.  2  to  nessure  the 
static  pressure  'tistribution  over  doM  shaped  buildings  and 
arch  shaped  buildings  at  Mach  numbers  from  0.401  to  1.75. 
These  data  were  obtained  to  provide  i.BfonastiOB  on  instantan¬ 
eous  airloads  acting  on  protective  strv  ctures  exposed  to  air 
blasts. 
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The  purpone  of  this  investigation  was  to  obtain  the  pressure 
rf istributlon  data  over  dome  shaped  buildings  and  arch  shaped 
buildings.  The  wind-tunnel  test  was  performed  at  the  request 
of  the  Defense  Atomic  Support  Agency  through  the  Explosions 
Research  Department  of  the  Naval  -Ordnance  Laboratory  by  WTR 
454  (reference  (a)),  under  Task  Number  NOL  iHl. 

This  report  may  Include  technlca.*  data  or  other  information 
which  may  be  proprietary  to  parties  other  than  the  Government 
'fhe  transmission  by  the  Department  of  tn?  Navy  of  this  docu¬ 
ment  is  not  to  be  regarded  by  implication  or  otherwise  as 
licensing  technical  data  or  information  disclosed  herein  for 
coaimercial  purposes,  as  distinguished  from  governmental  pur¬ 
poses,  or  conveying  any  right  or  permission  to  the  recipient 
or  any  other  person  or  corporation  gaining  access  to  this 
document . 


JOHN  A.  QUENSE’,  Acting 
Captain,  USN 
Commander 


R.  KENNETH  LOBB 
By  direction 


HAVORD  Report  6699 


CONTENTS 


INTHODUCTION  . . 

AXaODYNAMIC  :iYUBC!.S . 

DESCRIPTION  or  THE  MODELS . 

INSTRUMENTATION  AND  DATA  REDUCTION. 

TEST  CONDITIONS.. . 

RESULTS . . . 

RETERENCE . . . 


Page 

I 

1 
1 

2 
2 
2 
3 


Table  1 
Table  2 
Table  3 
Table  4 

Table  S 
Table  0 
Table  7 

Plgtire  1 

Figure  2 
Figure  3 
Figure  4 
Figure  3 
Figure  6 


ILLUSTRATIONS 

Orifice  Loratlona  (120*  Doae) 

Orifice  Locations  (  90*  Does) 

Orifice  Locations  (  60*  Does) 

Orifice  Locations  (ISO*  Arch) 

Orifice  Locations  (120*  Arch) 

Doae  Test  Outline 
Arch  Test  Outline 

Side  View  of  the  Ground  Plane  Showing  Model 
and  Pressure  Tap  Locations 
Pressure  Orifice  Locations  for  120*  Doae 
Pressure  Orifice  Locations  for  90*  Doae 
Pressure  Orifice  Locations  for  60*  Doae 
Pressure  Orifice  Locations  for  ISO*  Arch 
Pressure  Orifice  Locations  for  120*  Arch 


Appendix  Tabulated  data  following  Figure  6 


111 


NAVORU  Rsport  669?) 


PRE;S;i'JRE  DISTRIBUTION  OVER  IIODSLS  OF  DOME  AND 
ARCH  SU'.UC'»‘URKS 


INTRODUCTION 

1.  Tha  doaias  and  archea  ara  aconcniral,  abova-ground, 
protaotlva  structuras  sponsored  by  tha  Air  Force  Project 
3.6  and  Federal  Civil  Defense  Administration  Project  30.1 
in  Operation  Plusobob. 

2.  This  report  gives  the  results  of  a  mlr.d- tunnel  investi¬ 
gation  performed  to  determine  the  pressure  distribution 
over  these  structures  at  Mach  numbers  from  0.401  to  1.75. 

3.  The  objective  of  this  test  was  to  provide  pressure 
measurements  for  the  investigation  of  air-blast  loading  of 
above-ground  domes  and  arches. 

^  AERODYNAMIC  SYMBOLS 


Mach  number 

pressure  measured  at  orifice  (psi) 
supply  pressure  (p*i) 

free-stream  static  pressure  (psi) 

dynamic  pressure  (psi) 

Reynolds  number  based  on  model  length  and  free- 
stream  conditions 

p  -  p 

pressure  coefficient  *  - ^ 

q 

DESCRIPTION  or  THE  MODELS 


4.  Three  domes  (spherical  segments  with  Included  angles  of 
60*,  90*,  and  120*  and  a  chord  length  of  2.61  inches)  and 
two  arches  (cylindrical  segments  with  included  angles  of  120* 
and  180*  and  a  chord  length  of  1.50  inches)  were  mounted 
succesnively  on  a  flat  plate  (Figure  1).  The  forward  star¬ 
board  and  the  after  port  quadrants  of  the  dome  contained  the 
pressure  iorif ices  (Figures  2-4  and  Tables  1-3/.  On  the 
arches  k  'row  of  pressure  orifices  sxtended  from  forward  port 
to  after  'ateri'.card  at  an  angle  of  30*  to  flow  direction 
(Figure*.  5,  6,  and  Tables  4-5).  The  flat  plate  spanuod 
the  test  section  of  the  supersont''  nozzles  from  wall  to  wall 
along  the  horizontal  center  piano  of  the  nozzle.  Along  the 
centerline  of  this  plate  were  6  static  pressure  orifices 
(Figure  1). 
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IHSTSiamTATlOff  AND  DATA  RZDDCTIOX 

S.  Local  static  pressures  eere  seasured  oo  the  sodel  eltb 
a  109  tube,  ooe  ataosphere,  sercury  saaeaeter  bank.  The 
levels  of  the  oercury  coluans  vtre  recorded  on  a  photo¬ 
graphic  flla.  Pressures  sere  read  froa  the  fila  records 
using  a  nnlvsrsal  Telereader  which  has  a  reading  sensitivity 
of  0.004  sa.  The  test  data  are  accurate  to  0.5  aa  Eg. 

Pressure  aeasureaents  were  aade  in  n  rasgs  of  45  aa  Eg.  to  710 
aa  Eg.  The  data  were  reduced  to  coefficient  fora  using  IlE 
650  aachines. 


TEST  OOlfDITIOIfS 

6.  Thm  test  condition  outline  is  presented  in  Table  u  and 
Table  7. 


RESULTS 

7.  The  tabulated  IBM  data  appear  at  the  end  of  this  report. 
Coluan  1  lists  blow  suaber.  Ooluan  11  lists  pressure  orifice 
tap  ntanber.  Orifice  nuadiers  81  -  86  are  located  along  the 
center  line  of  the  flat  plate  (Pigure  1).  Coluan  111  lists 
the  ratio  of  the  local  static  pressure  to  the  supply  pressure. 
Coluan  IT  lists  the  ratio  of  local  static  pressure  to  ths 
free-streaa  static  prescure.  Colusa  T  lists  the  pressure 
coefficiest,  C_. 
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Table  4  -  Orifice  Locations  (l80*  Arch) 


Orifice 

Suaber 

-fa 

Degrees 

Orifice 

Number 

-a 

Degrees 

1 

8U» 

12 

11*  8’ 

2 

79*  57' 

13 

20*  4l' 

3 

7***  30 ' 

14 

30*  11 ' 

U 

69*  ‘♦9* 

15 

4o*  5' 

5 

59*  30* 

16 

50*  ll’ 

6 

% 

49*  Ul' 

17 

60*  3* 

7 

39*  36' 

18 

69*  54’ 

8 

29*  34' 

19 

74“  54’ 

9 

19*  48* 

20 

79*  52* 

10 

10*  18’ 

21 

84*  46’ 

11 

0*  o' 

Table  5  -  Orifice  Locatloia  (120*  Arch) 


Orifice 

Niaber 

Hi^HH 

Orifice 

Niaeber 

-a 

Degrees 

1 

50*  24* 

7 

10*  4l’ 

2 

40*  21* 

8 

20*  20' 

3 

30*  39’ 

9 

30*  24* 

4 

20*  32’ 

10 

40*  21 ' 

5 

10*  4l' 

11 

50*  19' 

6 

0*  o' 
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FI6.5  PRESSURE  ORTICE  LOCATION  FOR  ISO* ARCH 
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FI6.6  PRESSURE  ORIFICE  LOCATION  FOR  120*  ARCH 
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Tabulated  Data 

NOTE: 

1.  The  syabois  used  iu  liie  loadings  are  defined  on 

Page  1, 

2.  Kuna  are  tabulated  in  sequence  by  Bun  Nuaber. 

3.  Column  headings  and  decimal  points  are  shown  on  Run  1 
of  the  tabulated  data  and  are  the  same  for  all  runs. 
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Blow 

No. 

•Tap 

No. 

'o 

•  1 

X 

.29561 

•69349 

.30935- 

1 

2 

•25318 

•61003 

.40010- 

% 

i. 

3 

.35089 

.82909 

.17535- 

i 

k 

.2403^ 

.56789 

.44334- 

1 

5 

.22939 

.54202 

.46908- 

6 

.30917 

.77777 

.22801- 

7 

.45843 

1.08320 

.03536 

6 

.50311 

1.1887b 

.19367 

9 

.22215 

.52491 

.48743- 

1 

10 

.21915 

.51782 

.49471- 

1 

11 

.31628 

.74731 

.25926- 

1 

12 

.<5031 

1.06400 

•06567 

1 

13 

.59353 

1.40240 

•41285 

1 

14 

.56315 

1.33063 

.33922 

) 

15 

.21650 

•51156 

.50113- 

1 

16 

.21544 

.50905 

.50370- 

1 

17 

•31221 

.73771 

.26910- 

1 

18 

.44024 

1.04022 

.04127 

1 

19 

.60359 

1.42618 

.43725 

1 

20 

.70654 

1*66944 

.68683 

1 

21 

.21544 

.50905 

.50370- 

1 

22 

.21474 

.50738 

•50541- 

1 

23 

.30727 

.72603 

•28109- 

1 

24 

•43124 

1.01894 

•01943 

1 

25 

•58911 

1.39197 

•4C215 

1 

26 

.76129 

1.79879 

•61954 

1 

27 

•67617 

1.59767 

•61320 

1 

28 

.21791 

.51489 

•49771- 

1 

29 

.22039 

•52974 

•49171- 

1 

30 

•20838 

•49236 

•52082- 

1 

31 

•20803 

•49153 

•52168- 

1 

32 

•20891 

•49361 

.31954- 

1 

33 

•20926 

.49445 

•91868- 

1 

34 

•20944 

.49487 

.51820- 

1 

35 

•20903 

•49391 

•51924- 

1 

36 

•20515 

•48472 

•92866- 

1 

37 

•19896 

•47011 

.54365- 

1 

38 

•19843 

•46886 

.54494- 

1 

39 

•18324 

.43295 

•98178- 

i 

40 

*21504 

•50810 

•  f  *467- 

1 

41 

•26310 

•62167 

•38816- 

1 

42 

>30975 

.73ir9 

•27508- 

1 

A 

43 

•36788 

•86925 

•13415- 

1 

44 

.43993 

’..03959 

.04062 

1 

45 

.50695 

1.19783 

•20296 

1 

46 

.59353 

1.40240 

•41286 

•  PrMM 


ir«  Orific*  Tap  ll««b«r 
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1 

47 

*68506 

I 

46 

.77323 

1 

49 

.80556 

1 

so 

.73276 

1 

51 

.61662 

1 

52 

•2]ol0 

1 

53 

."0974 

1 

54 

.20691 

1 

55 

•20730 

1 

56 

•20232 

1 

57 

.19984 

1 

58 

.21681 

1 

59 

.21751 

1 

60 

.20585 
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